SUMMARY The haemodynamic response to myocardial ischaemia in patients with variant angina during ambulatory activity is unknown. Ambulatory pulmonary artery pressure monitoring with a transducer tipped catheter and simultaneous frequency modulated electrocardiograms was used to assess changes in left ventricular function in five male patients (mean age 51 8 years) during variant angina; four patients had coronary artery stenosis and one had normal coronary arteries. Two hundred and seventy hours of ambulatory recordings were analysed. Twenty episodes (12 painful, 8 The haemodynamic response to myocardial ischaemia in ambulant patients with variant angina Patients were instructed to keep diaries during the period of ambulatory monitoring and were asked to note the time of onset and severity of chest discomfort as well as their activity at the time of pain. In The onset of rise in pulmonary artery diastolic pressure preceded the onset of ST segment depression in two episodes, followed it in one, and was simulta- The haemodynamic response to myocardial ischaemia in ambulant patients with variant angina neous with the remaining episode. The duration of a raised pulmonary artery diastolic pressure on exertion (median 1-95 minutes, range 1 8-2) was longer than that during episodes at rest (median 0-6 minutes, range 0-4-1) (p < 0 05).
Discussion
We examined the haemodynamic response to myocardial ischaemia in patients with variant angina by means of simultaneous ambulatory pulmonary artery pressure and ST segment monitoring. Previous studies have been limited to patients confined to bed in the coronary care unit and have used fluid filled catheter systems.2 35 10 The transducer tipped catheter technique used in this study is both accurate and allows for full ambulation. 8 We have shown that changes in pulmonary artery diastolic pressure do not precede ST segment elevation in spontaneous variant angina and this confirms the results of previous studies.2 1112 Symptomatic and asymptomatic ST segment changes have been recorded by ambulatory monitoring'3 and in the coronary care unit.2 In our study episodes of symptomatic ST segment elevation were not always associated with a rise in pulmonary artery diastolic pressure. The presence or absence of a rise in pulmonary artery diastolic pressure was related to the duration of ST segment elevation in some patients. Pain was a late feature in most cases.'4 -17 In asymptomatic episodes there was a different haemodynamic response in those with ST segment elevation at rest and in episodes with exertional ST segment depression. The magnitude of pulmonary artery diastolic pressure increase was greatest on exertion.
It has been suggested that episodes of ST segment depression and ST segment elevation occurring within a few minutes of each other show similar 2 1 haemodynamic patterns. 17 The interpretation of the haemodynamic changes may be difficult when ST segment depression and elevation occur sequentially.
Episodes of ST segment elevation tend to occur in the early morning. 12 [18] [19] [20] Ergometrine maleate is an a adrenergic agonist that is used to assess the responsiveness of the coronary arteries to vasoconstrictor stimuli. This has been shown to be a highly specific test for coronary artery spasm in 90-100% of cases.'2 Ergometrine maleate increases left ventricular dimension, with resultant poor contractility,27 and produces a dramatic reduction in coronary sinus flow consistent with an increase in coronary vascular resistance. 2829 We have shown that this test was positive in four of the five patients with variant angina. Patient 4 was totally unresponsive to a dose of 1000 pg of ergometrine maleate and yet had documented spontaneous episodes of ST segment elevation on ambulatory monitoring. Patient 3 developed chest pain after 200 pg of ergometrine maleate with no ST segment changes. One patient had a dramatic response to a total dose of 100 pg of ergometrine maleate with ST segment elevation of 6-5 mm. As a group the change in pulmonary artery diastolic pressure was variable but the response in patient 2 (fig 1) showed that the rise in pulmonary artery diastolic pressure occurred before the heart rate and ST segment changes.
Pharmacological interference with ergometrine maleate may produce coronary artery spasm but appears to have a different haemodynamic effect from that seen during spontaneous episodes. A study in which a transducer tipped catheter was used showed a rise in left ventricular end diastolic pressure which preceded pain and ST segment elevation in a single patient after 330 pg of ergometrine maleate.30 Patient 1 had only one episode and patient 5 
